had been treated by massage, exercises, douching, and had been under excellent medical advice. A sigmoidoscopic examination demonstrated the presence of adhesions tying down the sigmoid flexure andcausingpartialobstruction. At the operation a band of adhesions causing a sharp kink in the middle of the pelvic colon was discovered and remedied. As a result of the operation the patient's bowels acted normally and the more obvious symptoms immediately disappeared. The patient slowly returned to a normal condition, but a sufficient time has not yet elapsed to enable one to state what the ultimate result will be.
Professor ARTHUR KEITH, F.R.S.: I appear before you this evening as a representative of that humble and somewhat neglected group of men whose business it is to impart a sound knowledge of the structure of the human body to medical students and medical practitioners. It seems to me that the present generation of anatomists have appeared at an unfortunate time when medical muen in general and surgeons in particular have lost faith in human and comparative anatomy as a source of help in enabling them to solve the practical problems of applied medicine. I want, therefore, to place before you the anatomist's point of view--so far as it bears on the present discussion. During the last twenty years our teaching and our research have been greatly influenced by the various movements which have cumulated in the present discussion. In reality this discussion centres round the nature and function of the great intestine. I will deal first with the formation of peritoneal adhesions-a matter which has and which is receiving a great deal of attention from anatomists. We are at once brought face to face with one of the most striking of all the developmental changes seen during the growth of the foetus. There can be no doubt that mnan comes of a stock in which the mesentery and bowel were originally arranged in a primitive and simple manner, for in the second month of development the human intestine and its mesentery have the lineal arrangement seen in the lowest mammals. Then during the third, fourth and fifth months of foetal life a profuse adhesive process sets in-a regulated embryological peritonitis-which leads to the cohesion of miesenteries and viscera to the posterior wall of the abdomen-an adaption as we suppose to the upright posture, for it is only in those upright forms that we find these adhesive changes take place. After the fifth month the process of adhesion proceeds more slowly, and is completed about the time a child learns to walk. The extent of the process is extremely variable. How variable it is one can readily see by consulting recent papers by Dr. Douglas Reid, the monograph by Dr. Henry M. W. Gray and Dr. W. Anderson, or the fine treatise on the appendix by Kelly and Hurdon.
In about one newly born child out of every ten the process of adhesion will be found to have bound the mesentery of the lower part of the ileum to the pelvic fossa, giving the condition which is associated with ileal kinking. The extent to which adhesions are produced between the cocum and ascending colon varies, but a condition which gives rise to a " Jacksonian membrane " is not rare; wide adhesions at the region of the hepatic and splenic flexures are always present-all these adhesions are parts of a normal embryological and useful process. We recognize, however, that all peritoneal adhesions in the ileo-coacal region are not embryological and normal; one sees occasionally in adult bodies a degree of adhesion never seen in the child at birth, and anatomists recognize that some of the adhesions are the result of pathological processes. The majority of the adhesions, often regarded as pathological in Nature, are in reality mere expressions of a normal and healthy foetal process. The question of ptosis or dropping of the viscera is also one which has interested anatomists. We had recognized the frequency of this condition before we were aware that Glenard had scheduled visceroptosis as a distinct pathological entity, and long before we succeeded in convincing our colleagues the clinicians of the frequency and the importance of the condition. It was a fortunate circumstance that at that time the discovery of R6ntgen placed a new means of inquiry in the hands of anatomists. A study of the living diaphragm convinced us that the essential feature of the abdominal viscera is not their fixity but their mobility; they were so attached that they could move freely with the respiratory tide. It became apparent to all of us that mesenteries and visceral ligaments only come into action when the limits of normal movement are reached; the musculature of the abdominal wall is the essential mechanism for supporting the viscera. The pathology of visceroptosis is therefore to be sought in a better understanding of the nerve relationships which exist between the viscera and their supporting walls. The researches of Sherrington, Hill, Mackenzie, Elliott and many others show us how closely the tone and contraction of the abdominal parietes are related to the posture of the body and to the condition of the viscera. We have not yet solved the problem of how the tone and contraction of the musculature of the body wall of the alimentary canal are co-ordinated, but we have sufficient evidence to lead us to suspect they are regulated by a common nerve mechanism. It is probable that this mechanism may be acted on and deranged by pathological products generated in the intestine and that visceroptosis is one of the manifestations of alimentary toxa3mia.
I now come to the essential question round which the present discussion has revolved; what is the functional value of the human great intestine ? At the beginning of the present century a sharp divergence of opinion set in. In the years 1902 and 1903 three men-an anatomist, Barclay Smith, a bacteriologist, Metchnikoff, and a surgeon, Arbuthnot Lanecame independently and by a different train of reasoning to the same conclusion-viz., so far as man is concerned the great intestine is not only a useless but a pernicious structure. That is a very significant fact; in Paris, London and Berlin the condition of the great intestine was then forcing itself on the attention of thoughtful medical men. To anatomists who knew that the great intestine was an''intrinsic part of every airbreathing vertebrate, that it reached a high degree of development and specialization in every mammal that included a vegetable element in its diet, that in all the animals immediately allied to man-his contemporaries and his very ancient predecessors, the great intestine was shaped, arranged and developed as in him, the conclusion that the human great bowel was a useless structure seemed a flat contradiction of every law applicable to the animal body.' It is hard to believe that a great structure which has served that long chain'of ancestors, carrying man's lineage through the secondary and tertiary periods of the earth's formation and assisting man to become the dominant and universal species of the world, should suddenly fail him. We seem drawn to' the conclusion that it is not the organization of the great intestine that has failed, but that our modern dietary sets a task for which it is not adapted. In civilized modern communities the great bowel has to manipulate a dietary such as was never before prescribed to it at any stage of its long evolutionary history. If an engine runs unsatisfactorily it may not be from a fault in its mechanism, but from a defect in the fuel. Those who regard the great bowel as a useless structure blame the engine; for my part I stand by those who blame the fuel.
Let us look at the 'evidence on which the useless and pernicious nature of the great bowel is based. The great bowel can be excised and health maintained; that proves it is not an essential structure. If diseased, excision may lead to improved health; that proves no colon is better than a diseased one. What must be proved, however, before we regard the colon as a useless structure is that a inan without a colon is in a better state than the man with a healthy colon. It will be time enough to relegate the great bowel to the list of useless structures when that much is proved. This problem of the great bowel is really a child of our ignorance; we have only a vague knowledge of its role in the economy of the animal body. If we keep before us the history of progress in medicine it is not likely that anyone will presume, because we do not know the use of the colon, that it has no function and is a useless structure. Every year sees some structural part formerly placed with the useless or vestigial structures removed from that list. Only a few years ago, Pavlov and Starling introduced us to the elaborate mechanism which controls the exit of the contents from the stomach to the duodenum; it was certainly their investigations which led me to look for a similar mechanism at the junction of the ileum and colon.
Elliott demonstrated that such a mechanism existed at the time he was carrying out research on the movements of the great intestine. I feel certain that Dr. Hertz is right when he attributes the effects, which Mr. Arbuthnot Lane ascribes as the result of a kinking at the terminal part of the ileum, to a derangement of the ileo-cacal sphincteric mechanism. Every step forwards in our knowledge cuts the ground from under those who take a purely mechanical view of the action of the great intestine. Evidence I have accumulated lately justifies me in supposing that the mechanism for regulating the passage of food from the ileum to the cacum of man is more elaborate than we supposed. Besides the muscular fibres which are situated directly at the ileo-cecal orifice and which evidently are designed to secure that orifice against reflux from the cacum there is also another for regulating, as Dr. Hertz suggests, the passage of the contents of the ileum to the cw,cum. The musculature of the terminal part of the ileum for an extent of nearly 4 in. (roughly 10 cm.) above the ileo-csecal junction is endowed with a special tonic function; it serves as a sphincter for the terminal part of the ileum.
I should also like to take this opportunity of emphasizing the need of having every diseased colon removed by operation systematically and minutely investigated. My friend Professor J. W. Smith, of Manchester, has recently given me an opportunity of examining a very complete specimen removed by operation. There was mucous colitis throughout the whole of that part of the great intestine which was excised, with abundance of intestinal sand scattered along the lumen. A typical ileal kink was present 4 in. above the ileo-caecal orifice. The musculature of that part of the ileum was strongly contracted. The terminal 4 in. of ileum were bound down to the pelvic fossa by a peritoneal adhesion exactly similar to that seen in a proportion of normal newly born children. There was nothing in the nature of the iliac adhesion to suggest that it differed in origin and nature from the natural bond seen so often in children.
Mr. GEORGE ROWELL: My remarks will be confined to the condition which Mr. Lane has named "chronic intestinal stasis." Put briefly, the main conclusion of Mr. Lane's discoveries may be stated thus:
That civilization, particularly that of modern times, causes delay in the passage onwards of the contents of -the alimentary tract, which often leads to the formation of new structures that accentuate the delay and so facilitate the production and absorption of harmful substances; and that the condition thus brought about may have such profound and extensive results as to affect the whole range of our knowledge of the causation and treatment of disease. Among the many subjects included in this discussion on Alimentary Toxa3mia, it would seem to be of prime importance to examine and, ascertain how far facts support this revolutionary proposition. The regard in which the theory is held is changing rapidly, and at the present time the position is of much interest, for every degree of agreement with Mr. Lane is now to be found in the profession. Speaking generally, it would appear that many of those who have given the most attention to the conditions which are actually to be found inside the abdomen are the most in accord with Mr. Lane's views. It is because I have seen a large proportion of his surgical work on cases of chronic intestinal stasis.from its beginning that I venture to take part in this debate.
No one who has seen Dr. C. Mayo's photographs of the ileal kink can doubt the existence of the characteristic band. I have seen this demonstrated to the onlookers at operations scores of times in the most unmistakable manner. I have also seen the fastened-up appendix, crossing and obstructing the end of the-ileum, similarly demonstrated on numerous occasions. Whether the new structures causing these two forms of abnormality are inflammatory or not in origin does not matter with reference to the results produced. In both cases it is easy to demonstrate that there is a fixed point, and it is obvious on examination that the sagging of the bowel in the vertical position of the trunk
